Photosynthesis, dry matter accumulation and distribution in the wild sunflower Helianthus petiolaris and the cultivated sunflower Helianthus annuus as influenced by water deficits.
This study reports on the effects of water deficits on photosynthesis, plant growth and carbon allocation in the wild sunflower Helianthus petiolaris and in the cultivated sunflower Helianthus annuus grown under controlled conditions in the glasshouse. Water deficits reduced the rate of net photosynthesis and the dry weight of leaves, stems, roots and reproductive parts in both species. The root-to-shoot ratio of about 0.05 in H. petiolaris was lower than the root-to-shoot ratio of about 0.15 in H. annuus. Water stress did not affect the root-to-shoot ratio, but increased the percentage of roots at depth in H. annuus. The decrease in growth induced by water deficits was a consequence of a reduction in both leaf area production and net photosynthesis. Flowering occurred earlier in H. petiolaris than in H. annuus with a consequent earlier allocation of carbon to reproductive parts in the wild compared to the cultivated sunflower. The time to budding and flowering of either species was not altered by mild water stress, but was delayed by severe water deficits. During mild water stress carbon allocation to stems decreased, but that to reproductive parts increased. When plants were severely stressed and then rewatered the proportion af carbon allocated to leaves increased and the proportion allocated to stems decreased when compared to unstressed plants. The adaptative role of these features is discussed.